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Thus in the depicted preferred embodiment ttiere is a gap IS separating tlie 
projectile jacJcet 11 and the frusto-conical portion 14 so that the two are not in 
continuous contact over the midsection portion of the proj ectUe. In the 
preferred embodiment the gap 15 between the jacket 11 and the core 12 is fiUed 
5 with air. 

The point of commencement of the separation is shown in Figure 5 as 
cofaicidlng with the Juncture between the ogival front portion 10 and midsection 
of the core 12. This is sKghtb' forward of the juncture between the ogival front 
portion of the jadtet 11 and the commencement of the cylindrical portion of the 
10 Jacket 11 whereby the gap 15 is formed. 

A short cylindrical section 16 of the core 12 extends rearwardly from 
the frusto-conical portion 14. The jacket 11 Is In contact with the core 12 hi this 
region so that this section serves as the principle drivhig band area. Over the 
cylindrical section 16, the jacket 11 will become fuUy engraved on firing. 
15 Rearwardly of the short cylindrical section 16 is a shorter rearwardly-tapertog 
end section 13 with an exterior complementary conical angle of approximately 
83° or a T» half-conical angle. 

The projectile core 12 in its ste^ format Is preferably made of 
hardened AISI 1038 steel, or other hard material with a RockweU hardness of 45 
or greater on the «C» scale to assistant in hnproved penetration of hard targets. 
The jacket 11 of the projectfle is preferably made of a ductUe copper/zinc alloy 
or glldhjg metal containing approximately 90% copper and 10% zmc. The 
jacket 11 thickness in the driving band area of the preferred embodiment, and 
optionaUy everywhere is sUghtly thicker than that of conventional baU projectfle 
25 Jackets, e.g. 0.635mm for a new 5.56 mm round as opposed to 0.559mm for a 
standard 5.56 mm ball round. The jacket 11 wall need not be of constant 
thickness. A thicker copper alloy jacket requires no additional special coatings 
or other special treatment to reduce friction and acts as a friction-reducing 
medium between the hard steel core 12 and the gun barreL 

The projectile Is assembled with the jacket 11 in direct contact with 
the one-piece core 12 along the ogival front end 10, the short cylindrical section 
16 and the rearwardly tapering end portion 13. However, by reason of flie 
frusto-conical shape of the intervening middle portion 14 and the fact that the 
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jacket 11 is generally cylindrical in shape, particularly on its inside surface, tbere 
is a small separation or gap 15 between the projectile jacket 11 and tiie firasto- 
conical portion 14 of the core 12. The half-conical angle of tihe fnisto-conical 
portion 14 is, for a 5.56 mm round, preferably 0.85° to 0.95^ but may preferably 
5 range between 0.7° and 1.0^* This gap 15 allows the copper jacket material to 
flow plastically during engraving and without rupturing from no significant 
interference from the unyielding hard, steel core underneath, at least in the 
forward portion of the midsection* The deformation of the Jacket 11 must be 
soffilcient to maintain acceptable chamber pressure values, but not so great as to 
10 hinder the transfer of spin to the projectUe required for stability. The range of 
permitted angles for the tapered portion 14 of the core 12 is also Important for 
ensuring the accural of the projectile in fUght; but this is not the only factor 
involved. 

The value of the angle of the frusto-'Conical portion is additionally 
15 important since too large an angle could result in an unsupported ogival front 
end portion 10 whereby the projectile may not properly seat in the barrel. This 
can lead to an Increase in projectile yaw In flight and reduced accuracy on the 
target. If the angle of the fri^to-conical portion 14 is too small, the gap 15 will be . 
too small and Increase projectile engraving forces will arise. 
20 Further, it is highly preferable that the length of the cylindrical 

parallel portion 1^ be less than the length of the frusto-conical portion 14, 
preferably substantially less. The reason for this is as follows. 

The ratio of the length of the short cylindrical section 16 of the core 12 
to the longer frusto-conical section 14 is important for maintaining stability of 
25 the projectile in flights This ratilo should be preferably less than one third, more 
preferably less than 0.3, ranging between 03 and 0.1, with best results obtained 
at a ratio of about 0.2 in 5.56mm projectiles. If the cylindrical parallel portion 
16 is too loi^, excessive chamber pressure and barrel wear will result. If this 
portion 16 is too short, the projectile will slip in the gun barrel rifling and 
30 diminish in stability in flight, thus affecting accuracy. 

The section of jadceted projectile that acts as tine main driving band 
area (over the cylindrical portion 16 of the core) is in continuous contact with the 
rifling, while the frusto-conical section 14 of the core 12 is only partially and 
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• Schedule A 

THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1 . A jacketed projectile having front and rear ends separated by the length of the 
projectile and comprising: 

a) an engravable jacket, and 

b) a central core, the central core having a midsection portion which is not in 
continuous contact with the jacket over at least a portion of the midsection portion 
to allow engraving to occur on the jacket without fuU support from the core, 

wherein the midsection portion is tapered, tapering towards the front end of the 
projectile to allow for progressive engraving of the jacket when the projectile is fired 
through a rifled barrel. 

2. A jacketed projectile as in claim 1 comprising a fuUy encircling gap between the 
jacket and the core along at least a portion of the length of the midsection portion of the 
core. 

3. A projectile as in claim 2 wherein the encircling gap is in the form of a tapered gap 
present between the jacket and the midsection portion along at least a portion of the 
length of the midsection portion. 

4. A projectile as in claim 2 wherein the encircling gap is in the form of a fully 
encircling tapered gap present between the jacket and the fuU length of the midsection 
portion. 

5. A projectile as in any one of the preceding claims wherein the midsection portion 
is frusto-conical in shape. 
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6. A projectile according to claim 5 wherein the half-conical angle of the frusto- 
conical portion of the core is between 0.7° and 1.0°. 

7. A projectile according to claim 5 wherein the half-conical angle of the frusto- 
conical portion of the core is between 0.85° and 0.95°. 

8. A projectile according to any one of the preceding claims comprising a short 
cylindrical portion of the core having an outer surface, the cylindrical portion extending 
rearwardly from the midsection of the core, wherein the jacket and outer surface of the 
cyUndrical portion are in generally continuous contact with each other for the length of 
the cylindrical portion. 



9. A projectile according to claim 8 wherein the cylindrical portion of the core is less 
than 30% of the length of the midsection portion. 

10. A projectUe as in any one of claims 2, 3 or 4 wherein the gap is occupied by a 
compressible medium. 



11. A projectile as in claim 10 wherein the compressible medium is air. 

12. A projectile as in any one of the preceding claims wherein the central core is 
principally composed of a material selected from the group consisting of carbon steel, 
tungsten, tungsten carbide, tungsten aUoys, tungsten-nylon compounds, tungsten-tin 
compounds and mixtures thereof. 

13. A projectile as in claim 12 wherein the central core has a hardness and the 
hardness of the central core is at least 45 on the Rockwell C hardness scale. 

14. A projectile as in claim 1 wherein the core comprises a forward portion mounted 
ahead of the midsection, said forward portion having an ogival shape over at least a 
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portion of its surface and wherein the junctiqn between the forward and the midsection 
portions provides a relatively smooth transition zone. 

15. A projectile as in claim 14 comprising an inwardly tapering end portion of the 
core positioned rearwardly of the cylindrical portion. 

16. A projectile as in claim 15 wherein the rearwardly tapering end portion of the core 
has a half-conical angle of about 7 degrees. 

17. A projectile as in any one of the preceding claims wherein the jacket material 
comprises gilding metal. 

18. A projectile in accordance with claim 17 wherein the gilding metal jacket 
comprises approximately 90% copper and 10% zinc. 

19. A projectile according to claim 18 wherein the gilding metal jacket is thicker than 
that normally used on conventional ball projectiles of similar calibre. 

20. A projectile accordmg to any one of the preceding claims in combination with a 
casing to form a cartridge, the casing being dimensioned to fit into a standard firearm 
wherein the overall length of the projectile is greater than that of a conventional ball 
projectile of similar caliber and wherein the projectile, when fitted into its casing, 
provides a cartridge with a length suited to fit into a standard firearm having a casing of 
the same diameter. 

21. A projectile and casing combination in the form of a cartridge as in claun 20 
wherein said cartridge is free of toxic components. 

22. A projectile and casing combination in the form of a cartridge as in claim 20 
wherein said cartridge is lead-free. 
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23. A jacketed projectile as in any one olthe preceding claims wherein the central 
core is a solid, one-piece core. 
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